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Specification 

1. Title of the Invention 

Crucible Replacing Device of Vacuum Evaporation Device 

2. Scope of Claim 

A crucible replacing device of a vacuum evaporation device comprising a 
vacuum chamber 1 in which a crucible 2 filled with an evaporation material and a 
heating device 3 for melting the evaporation material by heating are provided, wherein a 
plurality of crucibles 2 are provided, and a table 4 which can be freely rotated and 
moved up and down and sequentially houses the plurality of crucibles in the heating 
device 3, is provided. 



1/4 



BEST AVAILABLE COPY 



English Translation of JP 60-32361 

3. Detailed Description of the Invention 

The present invention relates to a crucible replacing device of a vacuum 
evaporation device, which is used for forming a thin film over a semiconductor 
5 substrate or the like. 

Conventionally, a crucible filled with an evaporation material and a heating 
device for melting the evaporation material by heating the crucible, have been generally 
provided in a vacuum chamber of an evaporation device. In order to prevent a 
constituent of a crucible used in the evaporation device and an impurity substance 

10 contained in the crucible from vaporizing and mixing in a substrate and the like, in 
recent years, when Al, an Al alloy, or the like is evaporated, a crucible formed of 
pyrolytic boron nitride (PBN) has been used. However, when the crucible formed of 
PBN is subjected to high temperature, the crucible is cracked in a relatively short 
amount of time, and therefore, the crucible formed of PBN has a disadvantage that an 

15 evaporation operation cannot be performed continuously for a long time. 

An object of the present invention is to overcome the above mentioned 
disadvantage. A crucible replacing device of a vacuum evaporation device of the 
present invention includes a vacuum chamber 1 in which a crucible 2 filled with an 
evaporation material and a heating device 3 for melting the evaporation material by 

20 heating the crucible are provided, wherein a plurality of crucibles 2 are provided, and a 
table 4 which can be freely rotated and moved up and down and sequentially houses the 
plurality of crucibles in the heating device 3, is provided. 

FIG 1 shows an example of the crucible replacing device of the vacuum 
evaporation device. In FIG 1, the heating device 3 is of an induction heating type. 

25 Double axes 5a and 5b which pass through the inside and outside of the vacuum 
chamber 1, are provided at the side of the heating device 3. A table 4 formed of a 
quartz plate having housing holes 6 which houses the crucibles 2 by supporting the 
crucibles with flanges 2a, is attached to the outer axis 5a. Also, a circular dust-proof 
plate 7 is attached to the inner axis 5a. An edge portion of the outer axis 5a is 

30 connected to a pulse motor 9 through a rotating shaft bearing 8, whereas an edge portion 
of the inner axis 5b is connected to a cylinder 11 through a joint 10. Further, a base of 
the pulse motor 9 which is led by a leading lever 12, is attached to the joint 10 so that 
when the inner axis 5a is pushed with the cylinder 11, the outer axis 5a and the motor 9 
are also pushed together with the inner axis. Reference numeral 13 is a vacuum seal 
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for maintaining an airtight condition so as to inhibit air from intruding into the vacuum 
device due to insertion of the double axes 5. Reference numeral 14 is a crucible 
degasification heater provided at the side of the heating device 3; and 15, a cutout 
portion provided in the dust-proof plate 7 over the heating device 3. As shown in FIG 
3, tubular shields 17 may be provided over the table 4 through support mediums 16 and 
the crucibles 2 may be housed in the respective tubular shields. In this case, an 
opening 18 is formed at the bottom of the heating device 3 such that the support 
mediums 16 and the shields 17 can enter in the heating device. The table 4 is 
connected to the motor 9 and the cylinder 11 by a single axis 19. 

An operation of the device of the present invention shown in FIG 1 and FIG 2 
will be described below. The crucibles 2 fdled with an evaporation material are 
housed in the respective housing holes 6 of the table 4. When one of the crucibles 2 is 
housed in the heating device 3 and the crucible is heated, the melted evaporation 
material is vaporized in the vacuum chamber 1 through the cutout portion 15 of the 
dust-proof plate 7, and then is adhered to a substrate or the like provided over the 
vacuum chamber to have a thin film form. When the evaporation material in the 
crucible 2 housed in the heating device 3, is mostly vaporized, the cylinder 11 
connected to the inner axis 5b is extended, and the table 4 and the dust-proof plate 7 are 
lifted by the cylinder. Subsequently, the pulse motor 9 connected to the outer axis 5a is 
rotated, and then the table 4 is rotated such that the next crucible 2 is lifted over the 
heating device 3. Thereafter, the cylinder 11 is shortened and then the next crucible 2 
is housed in the heating device 3 so that the evaporation material is continuously 
vaporized over the substrate or the like. During the intermittent rotation of the table 4, 
each crucible 2 is housed in the crucible degasification heater 14 once, and each 
crucible is subjected to a degasification treatment. 

According to the prevent invention, since the plurality of crucibles 2 are 
provided in the table 4 and each crucible 2 is housed in the heating device 3 in turn by 
moving up and down and rotating the table 4, when one crucible 2 is broken or the 
evaporation material run out, the replacement of the crucible 2 can expeditiously be 
carried out. Even in the case of using crucibles formed of PBN, which are easily 
broken, the present invention has effects, for example, an evaporation operation can be 
efficiently performed for a long time. 

4. Brief Description of Drawings 
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FIG 1 is a top plan view of one example of a device of the present invention; 
FIG 2 is a cross sectional view along a line II - II of FIG 1; and 
FIG 3 is a cross sectional view of a modified example of FIG 2. 
1: vacuum chamber, 2: crucible, 3: heating device, 4: table 

Utility Model Patent Applicant: ULVAC, Inc. (formerly Nippon 
Ultrahigh- Vacuum Technology Corporation) 

Agent: Patent Attorney Kinichi Kitamura, et al. 
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ABSTRACT 

PURPOSE: To dispense with the exchange of a crucible and opening of a 
vacuum vessel for a maintenance by providing a preparation chamber on a 
vacuum vessel containing an evaporation crucible with a vacuum circuit 
breaker valve and enabling keeping of vacuum of the vacuum vessel even if 
the preparation chamber is opened. 

CONSTITUTION: Thin films to be vapor deposited 12 pass in a connected state 
and vacuum evaporated in the vacuum vessel (a vapor deposition chamber) 10 
providing the evaporation crucible 13b. In the vacuum evaporation device, a 
take-out chamber or a preparation chamber 16 is provided on the vapor 
deposition chamber 10 with a vapor circuit breaker 15. A means 19 heating 
the evaporation crucible for exchanging 13 is provided on the preparation 
chamber 16. Also an used evaporation crucible is accomodated in the 
take-out chamber. 
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